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 2 

Accelerometer-based assessment of physical activity  3 

Accelerometry counts generated from the devices were classified as moderate-to-vigorous physical 4 

activity by using an established cut-point of 760 counts per minute.1,2 This cut-point was calibrated to 5 

differentiate light intensity activities from a broader range of moderate-to-vigorous intensity activities, 6 

including both activities of everyday living as for example, household chores, gardening, and slow 7 

walking, and activities that require walking/ambulation including structured exercise routines and 8 

sports.1,2 This method has been evaluated for validity2-5 and we have used it in previous activity-9 

mortality studies in the National Health and Nutrition Examination Survey (NHANES), finding a strong 10 

inverse non-linear association.6 In this study we summed all recorded minutes/day that were above this 11 

threshold to determine the amount of moderate-to-vigorous intensity physical activity given the 12 

consensus that all minutes of activity are important for health.7  13 

Of 6,355 adults 40+ years of age invited to wear the monitor, 4,840 agreed and recorded at least one 14 

day of valid accelerometry data and were included in our study (Figure). Participants with valid 15 

accelerometry data have higher prevalence of obesity (BMI ≥30.0), and current alcohol consumption, 16 

but a lower prevalence of heart disease, heart failure, mobility limitations, stroke, and poor health, 17 

when compared to remaining participants who did not wear the device or had invalid data (n=1,515).8 18 

As an adjustment for loss of observations from non-response due to missing accelerometry data we re-19 

post-stratified NHANES sample weights by cross-classification categories of age, sex and race and 20 

ethnicity categories to match to US population totals in these categories at the time of the survey. 21 

Results were essentially unchanged when compared to not re-post-stratifying the sample weights.  22 

 23 

Calculation of Population Attributable Fraction (PAF) and annual deaths 24 

We first categorized measured moderate-to-vigorous physical activity into 8 exclusive groups, ranging 25 

from low (0-19 min/d) to high activity (140+ min/d). Activity groups were defined to characterize range 26 

and prevalence of activity levels in the population and the known non-linear relation between physical 27 

activity and mortality.6 We calculated relative risks (hazard ratios) across the eight activity groups (0-19 28 

min/d, reference) adjusting for demographic factors and covariates including age (years), sex, race and 29 

ethnicity (non-Hispanic White, non-Hispanic Black, Mexican American, and other), education level (< 30 

high school, high school diploma, > than high school), measured body mass index (BMI; <25, 25-29.9, 31 

≥30 kg/m2), diet quality (2005 Healthy Eating Index; continuous), alcohol consumption (never, former, 32 

current, unknown), smoking status (never, former, current), self-reported diabetes (yes, no, borderline), 33 

heart disease (yes, no, missing/unknown), heart failure (yes, no, missing/unknown), stroke (yes, no), 34 

cancer (yes, no), chronic bronchitis (never, former, current, missing/unknown), emphysema (yes, no, 35 

missing/unknown), mobility limitation (no limitations, limitations unrelated to mobility, mobility 36 

limitations, missing/unknown), and general health (excellent, very good, good, fair, poor, 37 

missing/unknown). Relative risks were computed using Cox proportional hazard models with follow-up 38 

time defined from baseline through date of death or censoring (12/31/2015), whichever came first.  39 
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To calculate the PAFs, we set counterfactuals for increased moderate-to-vigorous physical activity by 40 

adding 10, 20, and 30 minutes/day to the observed amount of activity for each participant. The 41 

mortality rate is I∑ripi, where I is the population baseline mortality rate, ri and pi are the relative risks and 42 

prevalence, respectively, corresponding to each combination, i, of activity group and other risk-factors 43 

and covariates. and the sum is over risk-factor/covariate combinations. We calculated ri* as the 44 

“counterfactual” relative risk in which the activity level is set to the increased amount, among 45 

individuals who were not frail and didn’t need special equipment to walk, while keeping all other factors 46 

for each participant unchanged. The number of deaths/year that could be prevented with increased 47 

physical activity were calculated as the adjusted PAF9 x US population annual number of deaths for 2003 48 

among adults aged 40-84 years (n=1,611,227 deaths).10   49 
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 70 

Figure. Flowchart for analytical sample with monitor data.  71 

NHANES participants 

 40 years of age 

N=6,355. (100%) 
Exclusions 

Number (n) and % total 

Not eligible or refused* 

n=853 (13%) 

 

Monitor malfunction or 

calibration errors 

n=360 (6%) 

 No valid days of monitor 

data 

n=302 (5%) 

Analytic sample 

1-7 days of valid data 

n=4,840 (76%) 

Monitors distributed 

* Participants who were in wheelchairs or who had impairments that 

precluded them from wearing the monitors were not eligible. NHANES 

documentation does distinguishes non-eligibility from refusals. 
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